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(54) After-burner, fuel-supply, control apparatus 

(57) The control apparatus allows individual modulation of the fuel flows to the ignition burner 22. to the 
main burner 24 in the internal flow and to the burner 28 in the by-pass flow of a ^^l^?^ 
burner The two fuel systems of the internal flow are controlled by metering valves 52. 54 and a throttle 
valve 72 so that they can be individually modulated without any reciprocal reactive effects. The fuel supply 
of the by-pass flow burner 28. controlled by a metering valve 56, is independent of the fuel supp .es of the 
internal flow so that its modulation also has no reactive effects on the fuel supplies of the .ntema flow 
The apparatus also makes possible the speedy pre-filling of the inject.on l.nes, w.th the injection lines of 
the ignition burner 22 being ore-filled via the metering device 48 for the ent.r a amount of ue I to the 
internal flow, and the injection lines of the main burner 24 in the internal flow be.ng pre-f.Med via , the 
metering device 50 and a change over valve 86. for the fuel of the by-pass flow burner A pump 6 
supplies the fuel for the burners 22. 24 and a pump 18 supplies fuel for -the burner 28. A control unit 64 
controls the metering devices 46. 48. 50 (incorporating the valves 52. 54. 56 and pressure drop 
regu ators 58 60. 62). Check valves 40. 42. 44. a pressure build up valve 88. and a valve Mrt^ uM 
80 are also provided. Fuel is supplied from an aircraft-side fuel system 2 via eng.ne-s.de fuel system 4 and 
a fore pump 6. Fuel is also fed to the high pressure pump 10 in the fuel system of the eng.ne. 
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SPECIFICATION 

Apparatus for controlling the fuel supply to 
the after-burner of a by-pass flow gas-tur- 
5 bine jet engine 

The invention relates to an apparatus for con- 
trolling the fuel supply to the after-burner of a 
by-pass flow gas-turbine jet engine, compris- 
10 ing a fuel-pump arrangement and connected to 
this a fuel line connectable to the burners of 
the internal flow, which is divided respectively 
into a fuel line for the main burner of the 
internal flow and one for the ignition burner of 
15 the internal flow, and a fuel line for the burner 
of the by-pass flow, wherein in the fuel lines 
for the main and ignition burners of the inter- 
nal flow, and for the burner of the by-pass 
flow there is respectively arranged a controlla- 
20 ble fuel metering device. 

In by-pass flow jet engines, after-burning 
presents special problems because two air 
flows with considerably different temperatures 
have to be after-burned. Amongst earlier pro- 
25 cesses, in which the hot air of the internal 
flow and the colder air of the by-pass flow 
were first of all mixed and the fuel was in- 
jected into the mixed air by means of a burner 
system arranged at the end of the mixing sec- 
"30 tion, it is also already known to supply fuel 
separately to the internal flow and to the by- 
pass flow respectively by means of separate 
burners. Hence with respect to the earlier sys- 
tem an improvement in the after-burning effici- 
35 ency and a reduction in the engine weight and 
the engine length could be achieved. 

There is already known a device of the type 
referred to above in which the after-burner 
fuel is conveyed from a pump into a fuel line 
40 to the burners of the internal flow and into a 
fuel line to the burners of the by-pass flow, 
whereby from the first fuel line there branches 
off a fuel line to the ignition burners (see 
"Afterburning Regulation Concepts", in parti- 
45 cular page 16.10 and 16.11 and Fig.6-3; K. 
Robinson, Dowty Fuel Systems Ltd., AGARD 
PAPER NO )• In all three fuel lines meter- 
ing devices are arranged through which re- 
spectively different amounts of fuel are met- 
50 ered to the ignition burners, to the main bur- 
ners of the internal flow and to the burners of 
the by-pass flow. The metering devices are 
synchronously adjusted by a regulating device 
so that after-burner thrust modulation is also 
55 possible. Because of the synchronous adjust- 
ment of all the metering devices, the after- 
burner can be optimally designed, but basically 
only for a specific operating level, for example 
for maximum thrust; in the case of all other 
60 operating levels, for example with a partial 
load operation of the after-burner, which is 
required more and more nowadays also as an 
operational possibility, the degree of efficiency 
decreases sharply. A definite improvement in 
65 the degree of efficiency during partial load op- 



eration was achieved firstly by parts of the 
burners being switched off and the remaining 
fuel thus being able to be better prepared, 
and on the other hand by the fact that by the 
70 introduction of additional metering parameters 
the fuel metering during after-burner partial 
load was improved. 

With the known device, when the after-bur- 
ner is switched-on, the injection lines of all 
75 the burners must already be pre-filled, and 

even in the case of the respectively non-active 
burners they have to be kept pre-filled; since 
during pre-filling respectively large amounts of 
fuel have to be conveyed in a short time, pre- 
80 filling of burner systems which have to be 

switched-on again would not be possible with- 
out a harmful effect on the already active bur- 
ners, because of the sudden drop in pressure 
in the fuel lines. For this reason the injection 
85 lines also of individual burners to be switched- 
off can only be blown-off when the entire 
after-burner is to be switched-off. This leads 
to a poor degree of combustion in the after- 
burner partial load operation. A further disad- 
90 vantage of the known device is due to the 
fact that pre-filling of the injection lines of all 
the burner systems has to take place simulta- 
neously before ignition of the after-burner, 
which consequently means a comparatively 
95 long reaction time, which is the time between 
the pilot's switching-on the after-burner up to 
ignition. 

According to the present invention, there is 
provided apparatus for controlling the fuel 
100 supply to the after-burner of a by-pass flow 
jet turbine engine, comprising a fuel-pump ar- 
rangement and connected to this a common 
fuel line connectable to the burners of the in- 
ternal flow, which is divided respectively into 
105 a fuel line for the main burner of the internal 
flow and one for the ignition burner of the 
internal flow, and a fuel line for the burner of 
the by-pass flow, wherein in the fuel lines for 
the main and ignition burners of the internal 
1 10 flow and for the burner of the by-pass flow 
there is respectively arranged a controllable 
fuel metering device, the fuel-pump arrange- 
ment including a first fuel pump for supplying 
the common fuel line of the burners of the 
1 1 5 internal flow and a second fuel pump for sup- 
plying the fuel line of the burner of the by- 
pass flow, the capacity of which can be regu- 
lated independently of each other, and in 
which in the fuel line to the main burner of 
120 the internal flow there is arranged a throttle 
valve which can be controlled by the fuel met- 
ering device in the fuel line of the ignition 
burner, there being further provided leading 
from the fuel line for the burner of the by- 
125 pass flow, a preliminary filling line opening 
into the fuel line of the main burner of the 
internal flow, in which preliminary filling line 
there is arranged a preliminary filling change- 
over valve for the selective connection of the 
130 preliminary filling line to the fuel line of the 
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burner of the by-pass «™ he inv ention makes 

, n certain embodiments t " of lh8 

possible oP^on oi^e ^^ be _ 

after-burner at aft f^ d D, _Vnirnurn after-burning. 
5 tW een maximum and mj ncy in tne 

which has good cc-mbu stio apd which 

iZXEJEZ Ss. P the apparatus aiso 

having low ■J^^SSto«lon of the after- 
10 It can be seen that op any aftef _ 

burner efficiency «P M * m maximum and 
burner operating level betwe , burner 

minimum after-burning. f th ° djviduaUy , i.e. 
systems can be control e d no Qne 
^5 completely independ ently of ea ning _ on 
can «rtain«y assumVJ f^S^on up to full 
of the after-burner ana a ^ 

toad, one after ^9^"^ the main bur 
tion burner ,s swtched °^t ^ burner 
20 ner in the kernel flow and main burner, 
in the by-pass flow_ Tne x bu 
burner in the *«%*^£S*%i several ind.- 
are intended to mew , respe which 

vidual burners ^ over the cross- 

25 are divided in ^'f^Ser-burner inlet. To 
sectional surface of the combustion and 
achieve good *»8" e * £ wring of the injection 
short reaction , times . pre w« 9 shou(d take 
lines of individual burne ays be svvjtcned . on . 
30 place only when these an 8 jve , a i re ady 

3 ° whereby pactions on the resp g short 

active burner ""T*^ xo this sy- 

ter m reduction ,n J h f ed Ue The V switching-off of 
tern, are not Per™« ed _ T n sequence . 

35 the *^™[° e C Z J™ ^e by-pass flow 
i.e. first of aU the bur burner m the 

|S switched-off. then tne n burnef 

internal flow and f naj V ^ J on tne ind i VI - 
During the after-burner p ms 
40 dual, respective > - active bu » v 
should be able to be moo metering 
of each other ^^^S^. for example. 
■ parameters. wh, c n a ,s ° the fuel influx to 
?he possibility ^^"^Vand at the same 
45 one or two burner sys em ^ ^ ^ one Q{ 
time reducing tne mei systems, 
rn^re than one remaining J™^*. after . 
With specific operational an a* „ 
burner an optima degree or e a(one 
50 achieved when either be gnu o^ ^ ^ 
is operated, or the latter tog ^ th fl 

main burner in the internal j, poss ible. 
methods of operation should^so D p & 
U has been shown^ tha Q * omP ms f Y or each in- 
55 conveying- and regulating syste -n ^ be 

dividual burner »V»^ e "eat structural 
excluded because of the OJJ assemb , 
weight and the grea t am ^ ^ |n 
space required. A ^™" n » _ use d. the first of 
60 vention two , turt l pump, are u.^ bumers of 

which •^^to^W* the ignition burners 
the internal flow, to w 
also belong, whilst the seco. f the by - 



—d from the ^^^m^ at M 
and regulation that the requ jn ^ 

the beginning are tulfilled. in ^ 
fuel line to ^e main burner of t 
70 flow there is arranged a «^ ^ branching 
valve which controls tne P ther<j jg nQ 

of f to the ignition^ burne r, o ^ . gnjtjon 
need for a separate fuel pump ^ ^ 

burner. The ^^^^Tffow arises from 

75 main burner •"^'^r^i total amount sup- 
the drHerence between tne ^ ^ ammjnt of 

plied by the *rst fuel P""J to burner . so 
Tue. branching off to he Hjn g( flow 
that the rnain burner in xn gn _ n tpe 

80 be substantially regulated oy yhe 
8 ° amount delivered by th ^ ^fjner in the by- 

reactive effects. . , jnes of the igni- 

Pre-f.ll.ng of the 'n^ct'on ^ fue , 

tion-burners takes place tnroua majn 
pump, whilst the miction lines t ed 

90 burner in the '^JJ^mp is designed for 
off. Since the first fuel pu w flQW 
supplying both ^rners * ™ reaction time 
the pre-f.ll.ng t.me and nenc n jg 

of the after-burner up to the t.r a ^ ^ 
95 very short. The '"jec^n lines of ^ ^ 
ner in the eternal flow can P d fue , 
stantially simultaneousl Y by tne pre . fi |,ing 
pump via the pre-W "9 >«ne and ^ ^ ^ 
reversing valve while the^e^ ^ 
10 0 burner of ^e by-pass tic. takes p(ace , n 

that this P re - f, . ,,,n9 P;° h as no reactive effect 

a very short time jnj nas w w tne ignit ion 

on the metering of he fue p (ines to 
burner. After pre-f.l -ng of tne i ^ pfe . 

10 5 the main burner m the mo tern ^ ^ ^ 

filling change-over valve 's c ^ 

entire fuel flow de .vered^b y n ljnes 

pump is ava,lable for filling ^ thgt 

time. . , —pterino devices may 

Control of the fuel petering embo di- 
take place, according to a preferr^ ^ 
ment of the 'nvent.on b> r m ^ fi 
11B tronic control un.t •^» th . coMro . of the 
metering P*™^*?-, c an be effected by 

fuel supply m g? n ° ^"control unit, 
means of the electronic contro 
According to embod mem 
12 0 tion the fuel metering devices cross - s ec- 
as metering valves, the tnroua contro , 

Jon of which is «*£2ETy^5ch is regu- 
unit and the pressure droD ° d pres sure drop 
,ated by respectively associa^ • P of tne 
12 5 regulators; the pressur e drop a ^ Rne 

125 metering valve «™Sft^£» 

to the burners of the unterna. ^ 
tet es the "pacrtY of th« f rst ^ e 

130 tt^^^ 
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valve, the pressure drop regulator of the met- 
ering valve for the burner of the by-pass flow 
regulates the feed performance of the second 

fuel pump. . 
5 In a further embodiment of the invention 
provision is made in the fuel lines to the main 
burner of the internal flow, to the ignition bur- 
ner and to the burner of the by-pass flow, for 
the arrangement, respectively in front of these 
10 burners, of check valves which can be indivi- 
dually controlled by means of the electronic 
control unit. These allow the individual burner 
systems to be individually switched-on or off 
according to the presetting of the control unit. 
15 Hence in a further embodiment of the inven- 
tion there can be respectively associated with 
each check valve, a blow-off valve, through 
which the fuel lines downstream of a respec- 
tive check valve can be connected to a blow- 
20 off device after closure of the check valves. 
The blowing-off of the injection lines of the 
respectively not required burner systems con- 
tributes substantially to the improvement in 
the combustion degree with partial load oper- 
25 ation, whereby at any time when required a 
repeated pre-filling of these injection lines is 
possible in the way described above. 

If the burner systems are respectively 
switched-on or off as a whole, the check 
' 30 valves can be designed according to the in- 
vention as open/close valves. On the other 
hand, if individual burner systems, for example 
the main burner in the internal flow and/or the 
burner in the by-pass flow, comprise individual 
35 groups of nozzles which can be switched-on 
or off one after the other, then appropriately 
constructed sequence valves are used as 
check valves. 

In a further embodiment of the invention 
40 provision is made for the arrangement of a 
pressure-build up valve downstream of the 
metering valve in the fuel line to the ignition 
burner. The purpose of this is to maintain a 
specific fuel pressure even with a low fuel 
45 throughflow. so as to be able to carry out, for 
example by the fuel itself, specific servo oper- 
ations. . 

An embodiment of the invention is shown in 
the drawing and described in detail below. 
50 The figure shows a block diagram of a device 
for controlling the fuel supply to the after- 
burner of a by-pass flow jet engine with three 
separate burner systems. 
From the aircraft-side fuel system 2, fuel is 
55 fed to the engine-side fuel system 4. From 
there it is brought, by means of a forepump 
6, to a pressure level which ensures a cavity- 
free operation of the subordinate high pres- 
sure pumps for the basic engine and for the 
60 after-burner. From the forepump 6 the fuel is 
fed via a fuel line 8 to the high pressure pump 
10 in the fuel system of the basic engine. The 
equipment described up to here is known and 
is not a subject of the present invention. 
65 From the forepump 6 fuel is additionally fed 



via fuel lines 12.14 to the two high pressure 
fuel pumps 16.18 in the fuel system of the 
after-burner. 

The first fuel pump 16 supplies a fuel line 
70 20 which leads to the burners arranged in the 
internal flow of the jet engine, viz. to the igni- 
tion burner 22 and to the main burner 24 in 
the internal flow. The second fuel pump 18 
supplies a fuel line 26 which leads to the bur- 
75 ner 28 in the by-pass flow. 

The fuel line 20 divides at the point 30 into 
a fuel line 32 to the ignition burner 22 and 
into a fuel line 34 to the main burner 24 in 
the internal flow. From the fuel line 26 to the 
80 burner 28 in the by-pass flow there branches 
off, at the point 36, a pre-filling line 38 wh ich 
opens into the fuel line 34. It is used tor-pre- 
fiffing-TRenFuenine-34 or the injection lines of 
the main burner 24 connected to this. 
85 In the fuel lines 32.34 and 26 there are 
respectively arranged check valves 40.42 and 
44 which are used to block these fuel lines 
when the associated burner systems are shut 
down. As the Figure shows, the junction of 
90 the pre-filling line 38 to the fuel line 34 can 
be integrated in the check valve 42. 

In the fuel lines 32, 34 and 26 there are 
respectively arranged fuel metering devices 
46, 48 and 50 which respectively control the 
95 fuel influx to the ignition burner 22. to the 
main burner 24 in the internal flow and to the 
burner 28 in the by-pass flow. The fuel meter- 
ing devices 46, 48 and 50 are substantially of 
the same construction and respectively mcor- 
100 porate a metering valve 52, 54, 56 and a 

pressure drop regulator 58, 60, 62 associated 
with the metering valve. The metering valves - 
52 54, 56 are controlled via associated signal 
lines 66, 68, 70 from the electronic control 
105 unit 64 in accordance with predetermined 

metering principles. The metering cross-sec- 
tion of the metering valves is adjusted by the 
desired values fed into these signal lines; the 
drop in pressure in the metering valve is mon- 
1 10 itored by the pressure drop regulator and, by 
variation of the amount of fuel fed to the met- 
ering valve, is kept at a specific, predeter- 
mined value. 

The drop in pressure in the fuel metering 
115 device 46 is controlled by adjusting a throttle 
valve 72, arranged in the fuel line^ behind 
the branch-"Off point 30, the valve being con- 
nected to the pressure drop regulator 58, as 
is described in detail further back. The drop in 
120 pressure in the fuel metering device 48 is 

controlled by changing the capacity of the fuel 
pump 16 which is connected to the pressure 
drop regulator 60. The drop in pressure in the 
fuel metering device 50 is controlled by 
125 changing the feed performance of the fuel 

pump 18 which is connected to the pressure 
drop regulator 62. The positions of the meter- 
ing valves 52, 54, 56 are reported back to 
the control unit 64 respectively via signal lines 
130 74, 76, 78. The stop valves 40. 42, 44 are 
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sure build-up valve 88 whicn ens 

20 •tta-S-i" of the device Is as 

proceeds first of all ^J^*™* 
operation with minimal ' f J^™ 9 ^. 4 2 
25 stop valve 40 is opened, the stop v<* 
25 and the stop valve 44 are closed^ 

Both the metering val ^, 52 v X electronic 
ing valve 54 are contro led by the elect 

comro. unit 64 via *~^^£-£L*e 
30 pressure drop JJ*^.» petering valve 

, c 7 7 !«. want in ts closed position oy h 
35 7Z is Kepi . operational 

40 quired to increase the £er-bu ™ e ; ^ Tne 
first of all the check valve « » °P?° n burner 

^r^rnarbTnt^ 

The metering valve 54 ^^^T^S 
45 desired signal P/^eterm.ned by^ the s ,gn ^ 

braS"^ 

50 mined via the signal line 66. 

The pressure drop regulator 60 keeps i 

the fuel pump 16. keeps the 

55 The pressure drop regulator 58 keeps i 
nressure drop constant by means of the met 
SS valvt 5 P 2 in that it controls the adjust^ 
ment of the throttle valve 72. As a ™" 
Sis there is a change in the pressure in the 

65 nVJ'iTS. *. ft* »™ 34 one. again » P- 



drop - the fuel flow to the ignition 

52 is increaseo ui« ^ d jn preS sure 

58 ^P« , ?^^ , S^7cro8i-saction in 
by a reduction in the throttle > c 

75 afSr^M' to the interna, 

fl0 w rernains unchanged^ cross . section G f 

being " e "~ ^ c<> „ s ,ant in-.sp.c- 

'° ** ™™ SfcS ,o th™"gni,ion bim,.r 22. 

tively adjusted by the metenng ya iv 
110 52. „*, ho fuel flow to the burner 28 

„ 5 „i„g v.lv. 66 is Chang °«£^Z, 70. 

120 d.«v =,.d by » „„<, ,cd.n>.- 

,ha, L, o( all <n. '9 m ''°l b "™ n ; "4 m •!» 
s„i,ch.d-on. th.n m«n bom. » ^ ^ 

bV "°"! V fST'iK associated injecuoo lines 

, 30 i&zzsszszzs* - — 
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tronic regulator because of the operating level 
pre-selected by the pilot, has to be adjusted 
in the metering valves. 
In the initial state, operation of the basic 
5 engine is without any after-burning. If the pilot 
now selects the after-burner, then first of all, 
in accordance with a desired signal fed-in via 
the signal lines 68, the metering valve 54 is 
fully opened; parallel to this, in accordance 
10 with a desired signal fed-in via the signal lines 
66, the metering valve 52 is adjusted to the 
pre-filling position which opens a valve cross- 
section which lies outside the normal. modular 
tion area of the metering valve 52 and is only 
15 used for pre-filling. In addition the stop valve 
40 is opened and, if provided, the optionally 
integrated blow-off valve is closed. 

When the metering valve 54 is opened, the 
fuel pump 16 is brought into the after-burner 
20 operating state. The pressure drop regulator 
60 causes the fuel pump 16 to be moved to 
high capacity and hence the desired pre-filling 
of the injection system of the ignition burner 
22 is carried out. After a time predetermined 
25 in the control unit 64, the metering valves 52 
and 54 are so adjusted that the required fuel 
is metered to the ignition burner 22. Hence in 
accordance with the reduction in the metering 
cross-section in the metering valve 54, the 
- 30 amount delivered by the fuel pump 16 is so 
regulated by the pressure drop regulator 60 
that the desired drop in pressure is adjusted 
via the metering valve 54. The metering valve 
52 is also positioned in such a way that the 
35 fuel required for the ignition burner 22 is met- 
ered. As long as fuel is only fed to the igni- 
tion burner 22, the throttle valve_72 is moved 
by means of the pressure drop regulator 58 
into the closed position and kept there. 
40 In order to switch-on the main burner 24 in 
the internal flow, the metering valve 56 is set 
at pre-filling position and hence the fuel pump 
18 is brought into operative state. The check 
valve 42 for the fuel to the main burner 24 in 
45 the internal flow is opened and, if there is 
one, the blow-off valve optionally integrated 
with it is closed. 

The pre-filling, change-over valve 86 is 
opened so that the injection lines to the main 
50 burner 24 in the internal flow can be pre-filled 
with the full capacity of the fuel pump 1 8 by 
means of the metering device 50 for the fuel 
of the by-pass flow. 
If the burner 28 in the by-pass flow is to be 
55 activated not directly following, when the pre- 
filling time has expired the metering valve 56 
is closed and hence the fuel pump 18 is 
moved back by means of the pressure drop 
regulator 62. Thus the pre-filling change-over 
60 valve 86 closes automatically. By positioning 
the metering valve 54 and the throttle valve 
72 in dependence on the pre-setting of the 
control unit 64, the required fuel is metered to 
the ignition burner 22 and to the main burner 
65 24 in the internal flow. 



If the burner system in the by-pass flow is 
to be switched-on then first of all the meter- 
ing valve 56 is brought into the pre-filling po- 
sition and the fuel pump 18 is made ready for 
70 operation and accelerated to pre-filling capa- 
city by means of the pressure drop regulator 
62. At the same time the check valve 44 is 
opened and, if there is one, the optionally in- 
tegrated blow-off valve is closed. When the 
75 pre-filling time has expired, the metering valve 
56 is brought into operational position in der 
pendence on the desired signal predetermined 
by the signal line 70 and, by means of the 
pressure drop regulator 62. the amount deliv- 
80 ered by the fuel pump 18 is so adjusted that 
the drop in pressure reaches its desired value 
through the metering valve 56. 

The above-described switching-on proce- 
dures of the three metering systems are car- 
85 ried out in overlapping manner if, from normal 
operation of the basic engine, the pilot imme- 
diately pre-selects maximum after-burning. The 
procedure controlled by the electronic control 
unit is then as follows: 
90 The pre-filling procedures for the injection 
lines of the ignition burner 22 and of the main 
burner 24 take place directly after each other 
or in overlapping manner. The pre-filling pro- 
cedures for the injection lines of the burner 28 
95 follow on directly, with the metering valve 56 
and the fuel pump 18 being held at pre-filling 
position or pre-filling capacity after pre-filling 
of the injection lines for the main burner 24, 
and the pre-filling change-over valve 86 is 
1O0 automatically closed when the check valve 44 
is opened or because of a corresponding sig- 
nal from the control unit 64. In this way the 
time from when the pilot switches-on the 
after-burner up to ignition, and the time up to 
105 acceleration of the afterburner to maximum 
after-burning, can be carried out in a very 
short time. 

From the concept of the entire system it 
would be possible to produce any switching- 
110 off sequence of the three burner systems by 
means of the electronic control unit 64. How- 
ever, it can be shown that from the point of 
view of optimum after-burner efficiency the 
switching-off sequence should proceed in re- 
1 15 verse order to the switching-on sequence, as 
has already been described above. Thus the 
individual steps of the switching-off sequence 
certainly do not have to proceed directly after 
one another, but for example, when the burner 
120 28 in the by-pass flow has been switched-off, 
an after-burner operation can be maintained 
with fuel flows, modulated in any manner at 
all, to the two burner systems of the internal 
flow; also, when the main burner 24 in the 
125 internal flow has been switched-off, an after- 
burner operation can be carried out with the 
ignition burner alone. 

Switching-off the fuel to the burners 28 is 
effected by closure of the metering valve 56 
1 30 and the resultant reversal of the fuel pump 1 8 
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into a configuration corresponding to the 
switched-off state of the burner 28. At the 
same time the check valve 44 is closed by 
the control unit 24 by means of the valve 
5 switching unit 80 and if required the optionally 
integrated blow-off valve is opened. 

To switch-off the main burner 24 in the in- 
ternal flow, the metering valves 54 and 42 are 
so adjusted by means of the control unit 64 
10 that the fuel still required for operation of the 
ignition burner is metered. At the same time 
the check valve 42 is closed and if required 
the optionally integrated blow-off valve is 
opened. As has already been described 
15 above, in this operational state the metering 
valve 54 takes over the metering of the fuel 
to the ignition burner 22. For switching-off the 
ignition burner the metering valves 52 and I 54 
are closed by means of the control unit 64, 
20 and the fuel pump 16 is adjusted into the 
configuration which corresponds to the 
switched-off burners 22 and 24. At the same 
time the check valve 40 is also closed and if 
required the blow-off valve optionally mte- 
25 grated with this is opened. 

It is obvious that by the individual modulata- 
bility of the fuel flows to the different burner 
systems, in accordance with individual meter- 
ing principles predetermined by the control 
30 unit, optimal after-burner efficiency can be 
achieved with any after-burner partial load- or 
after-burner full load-operating level of the en- 
gine. The metering principles stored in the 
electronic control unit 64 are to be defined 
35 and hence to be optimised for the respective 
engine, the respective after-burner and the re- 
quired after-burner operational zone of an air- 
craft, so that optimal after-burner efficiency is 
achieved. These metering principles are not a 
40 subject of the present invention. 

CLAIMS . 

1 Apparatus for controlling the fuel supply 
to the after-burner of a by-pass flow jet tur- 
45 bine engine, comprising a fuel-pump arrange- 
ment and connected to this a common fuel 
line connectable to the burners of the internal 
flow, which is divided respectively into a fuel 
line for the main burner of the internal flow 
50 and one for the ignition burner of the internal 
flow, and a fuel line for the burner of the by- 
pass flow, wherein in the fuel lines for the 
main and ignition burners of the internal flow 
and for the burner of the by-pass flow there 
55 is respectively arranged a controllable fuel 
metering device, the fuel-pump arrangement 
including a first fuel pump for supplying the 
common fuel line of the burners of the internal 
flow and a second fuel pump for supplying 
60 the fuel line of the burner of the by-pass flow, 
the capacity of which can be regulated inde- 
pendently of each other, and in which in the 
fuel line to the main burner of the internal 
flow there is arranged a throttle valve which 
65 can be controlled by the fuel metering device 
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in the fuel line of the ignition burner, there 
being further provided leading from the fuel 
line for the burner of the by-pass flow, a preli- 
minary filling line opening into the fuel line of 
70 the main burner of the internal flow, in which 
preliminary filling line there is arranged a preli- 
minary filling change-over valve for the selec- 
tive connection of the preliminary filling line to 
the fuel line of the burner of the by-pass flow. 
75 2. Apparatus as claimed in claim 1 , in which 
an electronic control unit is provided for the 
individual-control of the fuel metering devices. 

3. Apparatus as claimed in claim 2, in which 
the fuel metering devices are constructed as 
80 metering valves, the throughflow cross-section 
of each of which is controlled via respectively 
associated pressure drop regulators, wherein 
the pressure drop regulator of the metering 
valve in the common fuel line for the ignition 
85 and main burners of the internal flow controls 
the feed performance of, the first fuel pump, 
the pressure drop regulator of the metering 
valve in the fuel line for the ignition burner 
controls the throughflow cross-section of the 
90 throttle valve in the fuel line for the main bur- 
ner of the internal flow, and the pressure drop 
regulator of the metering valve in the fuel line 
for the burner of the by-pass flow controls 
the feed performance of the second fuel 

95 pump. 

4. Apparatus as claimed in any one of 
claims 1 to 3, in which in the fuel lines for 
the main burner of the internal flow, for the 
ignition burner and for the burner of the by- 
100 pass flow, there are respectively arranged, up- 
stream of the connection for the burners, 
check valves which can be individually con- 
trolled by the control unit. 

5 Apparatus as claimed in claim 4, in which 
105 associated with the check valves there is pro- 
vided a blow-off or drain valve through which 
the sections of the fuel lines leading to the 
burners and located downstream of the re- 
spective check valve can be individually 

1 10 drained after the check valves are closed. 

6 Apparatus as claimed in claim 4 or claim 
5, in which the check valves are constructed 
as open/close valves. 

7 Apparatus as claimed in any one of 
115 claims 4 to 6, in which the check valve in the 

fuel line for the main burner of the internal 
flow and/or the check valve in the fuel line for 
the burner for the by-pass flow are con- 
structed as sequence valves for the succes- 
120 sive switching-on and off of individual groups 
of burner nozzles of the associated burners. 

8 Apparatus as claimed in any one of 
claims 1 to 7, in which in the fuel line of the 
ignition burner there is arranged downstream 

125 of the metering valve a pressure build-up 

valve. , 

9 Apparatus as claimed in any one ot 
claims 1 to 8, in which the preliminary filling 
change-over valve is actuated by hydraulic 

130 fluid in dependence on the internal system 
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pressures, and in the closed position can be 
hydrauiicalty locked. 

10. Apparatus as claimed in cleim 2 or any 
claim appendant to claim 2, in which the preli- 

5 minary filling change-over valve is electrically 
controlled by the control unit. 

1 1 . Apparatus for controlling the fuel supply 
to the after-burner of a by-pass flow gas-tur- 
bine jet engine substantially as specifically de- 

10 scribed herein. 

12. A gas-turbine jet engine having appara- 
tus for controlling its fuel supply as claimed in 
any one of the preceding claims. 
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